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FOR this first number of our fourth volume, weoffer no apology. We expect the friends of
THE TECHNIC to kindly bear with our short-com-
ings, many being caused by the newness of the
positions in which all members of the staff find
themselves, and hope we shall not be compared
with the very proficient editors of previous vol-
umes till we become accustomed to the nature and
details of our work. •
It is our desire to add our portion towards mak-
ing THE TECHNIC what in future it must become,
a scientific journal of no mean attainments, sus-
tained by contributions from our Alumni, who in
that distant future will be among the leading scien-
tists of our country. That we may realize our high
ambitions, each succeeding editorial board should
endeavor to improve THE TECHNIC, not by radical
upheaval, but by broadening and enlarging the
scope of the journal in the direction indicated by
its founders.
The new life and hopeful ambitions imbued into
college enterprises by the necessary annual changes
are the sources of that energy which if confined to
one direction tend to swell the current of youth
and vigor, and to sweep aside enormous obstacles,
even to the accomplishment of wonders.
On the other hand, nothing can be more detri-
mental to the welfare of any organization than the
petty, conflicting cross-currents of ideas, which,
alas, too often occur with changes of administra-
tion.
Our readers may therefore not look for very rad-
ical changes in THE TECHNIC, but they may be
assured that we will endeavor to improve the jour-
nal whenever there is an opportunity.
OUR readers will not be frequently bored withthe plans and specifications of our air castles,
to which we seldom refer outside of the editorial
sanctum. We have mentioned what should be
the future development of THE TECHNIC and wish
to add a word in regard to the present and the
more immediate future, all for the enlightenment,
perhaps, of the classes which have recently entered
Rose.
The freshman, on coming to college, finds that
a paper has been established, which will appear
whether the students do or do not take an active
interest in its publication. He never imagines
that he is expected to do more than pay his—sub-
scription fee. But much more is expected. The
men who have any tendency towards journalism
should show the same interest in the college paper
that the athlete exhibits for the athletic associa-
tions. Indeed, an editorial board endeavoring to
edit a successful college paper with no aid from
the students is a spectacle nearly as ridiculous as
would be afforded if a managing board of an ath-
letic association should attempt to give an exhi-
bition with no help from the athletes. From all
students who can write personals, verses, articles,
or make illustrations, the college journal should
derive its main support.
The most successful period in the history of THE
TECHNIC, so far as bright and catchy localisms and
student contributions are concerned, was the first
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year of its existence. The journal was a novelty
and all the students fully realized that they were
invited to share in its success or failure. Every
man gave all the contributions he could, and con-
sequently THE TECHNIC proved a success.
THE TECHNIC again asks the whole school to
assist in awakening that lively interest in its local
department which so characterizes the first volume.
To the freshmen, we request that you do not
wait to be asked personally to contribute. Each
of you can judge of your ability to write, while it
will take a year for the editors to become so ac-
quainted with you personally and individually as
to be able to know upon whom to call for the sup-
port due from your class. We have hinted at the
analogy between the two enterprises—the Ath-
letic Association and THE TECHNIC; both need
the general support of the school more than do
other college organizations.
In conclusion, and for the benefit of the kind
reader who has borne this lecture, we will say that
during the year no more space will be taken in
these columns in attempting to make the students
of Rose understand the position of a college paper.
DR. MEES, as Acting President of the Insti-tute, is an exception to the rule that tem-
porary officers take no genuine interest in the per-
formance of their duties. We are pleased to note
the deep interest he exhibits in advancing the wel-
fare of the students. At his suggestion the lectures
which should be delivered from time to time
throughout the year are actually to materialize.
Hon. Richard W. Thompson, our esteemed Presi-
dent of the Board of Managers, will deliver a short
series of lectures upon the Government of the
United States, treating more particularly the theory
of our government as developed by its founders,
rather than the political practices of to-day. Other
lecturers upon scientific and technical subjects will
be obtained. Though the students have a certain
amount of recreation along wiht their studies, yet
there is a steady undercurrent of earnestness in
their work, and we may safely say that no class of
young men would appreciate these additional ad-
vantages more than the students of Rose.
To the older classmen there is an unpleasant-
ness in the thought that the matter of the presi-
dency is still unsettled. A man who has labored
for two or three years, and is in a fair way eventu-
ally to receive his diploma, does not care to see its
value lessened even by the risk of the appoint-
ment of an incapable president and the consequent
deterioration in the reputation of his Alma Mater.
But we believe that no such risk is incurred, for
we may rest assured that the Board of Managers
will make no hasty selection of a President. When
that selection is made, we trust it will be advan-
tageous to Rose in every particular.
THE unwonted scene ,which animated the cam-pus subsequent to the.Sophomore vs. Fresh-
man base ball game was one to satisfy the longing
felt by the upper class-men for the fast few years.
Reference is made to the Sophomore rush for
Freshman pipes, an account of which appears in
another column. The converse of the axion "To
the victors belong the spoils" and the possession
of a few cob pipes have led the Sophomores to the
conclusion that they are the victors.
Equally good is the argument set forth by the
other side. Based on the unwritten law that if
the Freshmen retain their pipes they are privileged
to smoke them and on the fact that a number of
pipes were retained the Freshmen claim the vic-
tory. Far be it from THE TECHNIC to pose as an
umpire in this vexed question. In justice to the
Freshmen we can but say that they did remark-
ably well, considering the natural timidity which
pervades Freshman classes in general and the
numerical weakness of their class. They had
some advantage over previous classes, however,
in having a longer time to become acquainted
with each other, since the ball game occurred on
the second instead of the first Saturday of the
term. Then, again, the influence of certain
sport-loving Juniors may have • added greatly
to the pluck which was exhibited. Before
dismissing the subject we must note the good
which this friendly though stubborn encoun-
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ter has done. The two participating classes
have become acquainted with an astonishing ra-
pidity, while the newcomers seem to have gained
a certain confidence which we hope will show its
beneficial effect by their taking a prominent place
in our school athletics this Fall.
WE cannot too warmly thank Col. RichardW. Thompson for contributing his valua-
Me article to our columns this month. He has
been excessively busy adding the finishing touches
to his latest literary work, yet kindly found time
to confer this favor upon the students of Rose.
Col. Thompson expresses the greatest interest in the
Institute and in the young men thus indirectly
under his care, and cordially invited THE TECHNIC
representative to bring some of the Polys to call
upon him. Though the students as a body can
hardly accept such an invitation, yet THE TECHNIC
wishes to express their appreciation of his kind-
ness.
We hope the people of Terre Haute will again
celebrate Col. Thompson's birthday, and that we
may then, as a school, have an opportunity to
show our deep regard and esteem for him.
MR. PARRA, though not an alumnus of Rose,came so near being one that THE TECHNIC
felt free to again call upon him for an article on
the engineering prospects in the land of his na-
tivity, Colombia, S. A. His answer to our request
appears in this issue. He shows great familiarity
with the government and business enterprises of
Colombia, in the handling of his subject, "The
Railway Systems and Engineering Prospects of
3
Colombia, S. A." Considerable information can
be gained by a perusal of his article with references
to the accompanying map, and to us there seems
to be room for great improvement in the railroad
systems under consideration. Mr. Parra and his
wife, (formerly Miss Angie Ebel, a Terre Haute
young lady) expect soon to remove to South
America. We hope they will remembei their
many warm friends in Terre Haute and that THE
TECHNIC may continue to be favored with Mr.
Parra's articles.
* *
THE TECHNIC can not too strongly expressits approbation of the appointment of Mr. M.
C. Andrews, '94, to the instructorship in civil en-
gineering. It would, indeed, be difficult to find a
man better fitted for the position. His meritorious
work throughout his course as a student was the
effect of a happy combination of a brilliant mind,
and a disposition of exceptional constancy. With
his natural talents and his ability for close appli-
cation we have no doubt of his success as an in-
structor.
We not only find pleasure in welcoming Mr.
Andrews back to Rose but appreciate the fact that
with him we now have three instructors who were
chosen from our alumni.
R P. I. has again been given a place on the. State foot ball schedule. We appreciate
this courtesy of the Association and only regret
that Rose is still unable to take part in this branch
of inter-collegiate athletics. There is no lack of
good material, still there seems to be little hope of
our competing with other colleges, since we can
not find time for the necessary training.
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THE NECESSITY OF EDUCATION.
BY HON. RICHARD W. THOMPSON.
Col. Richard W. Thompson tt i, tie Secrdary of fhe Nary (1877).
We do not know how our minds have been en-
dowed with the faculties of thought and reason,
any more than we can demonstrate bow the beau-
tiful tints of coloring are stamped, without human
agency, upon the leaves of the tulip or the rose.
But there are few in the world who do not realize
that without these faculties we should have been
left in a condition of barbarism, or closely border-
ing upon it, without any intelligent conception of
the necessity for forming communities and mak-
ing or preserving the laws necessary for their pro-
tection and progress.
As this proposition is as undeniably true as that
the sun shines independently of all human agency
they must approach both ignorance and stupidity
who disavow the obligation to improve their own
minds or those of others who constitute the com-
munities of which they are members. Such neg-
lect as this renders- a system of just, equal and
proper laws impossible, and makes the minds of
the multitude insusceptible of intelligent develop-
ment or culture. Without these it is as impossi-
ble to produce well regulated social intercourse as
it is to drive back the waves of an angry and tem-
pestuous sea.
In the early ages society was separated into two
classes—the educated and the uneducated. The
ignorance of the latter was made available by the
former to grasp in their own hands the supreme
powers of government, and this condition of things
reigned so completely "status in quo," for many
centuries, that the only existing form of liberty
which existed was that attached to and exercised
in the name of absolute monarchisms. The reign
of royalty was unlimited, and no groans of the
suffering multitude were loud enough to drown
the music of the harp and cymbal which gave joy
[ In writing this note, we do not entertain the hope that anything
new may be said in praise of Col. Richard W. Thompson. The great-
est political and literary lights of our country have searched the dic-
tionaries for language to express the high esteem they have for this
"Grand Old Man" who has so long been beloved by the American
people. We can not, however, resist the temptation to add our poor
tribute to the man we so admire.
Col. Thompson's long and useful career as a statesman and an
author can not fail to awaken admiration. But his present energies
are even more wonderful. We find him, at the advanced age of
eighty-five not content to retire from active life but busily engaged
upon a literary work, the extent of which would try the patience
and endurance of a man in his prime. The first copies of his work,
Personal Recollections of Sixteen Presidents, are now being eagerly
read by those who are fortunate enough to obtain them. The book
is being sold by subscription.
A brief review of Col. Thompson's history will give a faint idea of
his ability to write such a book. He was born in Virginia in 1809, and
while residing in that state saw Jefferson and Madison He did not
see Washington and Adams, but writes what he gathered from the per-
sonal recollections of their friends. With the exception of these first
two presidents he has been in a position to know all the presidents,
but ends his book with the close of Lincoln's administration. He is
the only living representative of the Indiana legislature of 1834, and
with one exception is the only survivor of the twenty-seventh con-
gress. He was president of the Panama commission, and was Secre-
tary of the Navy under Hayes. Indeed, in this series of vivid pen
pictures Col. Thompson has done what no other man can do and
has accomplished what no other man of his age would even at-
tempt. The American people will certainly appreciate this work
and will love and honor the author even more for thus giving them
the fruits of his long and brilliant career.—EDITOR.]
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to the devotees of imperialism. If there had been
no change the best portions of the earth would
have remained a barren waste, and the bulk of
mankind would have been roaming about from
place to place, merely in search of subsistence.
When mankind, however, perceived that they
possessed the power of reasoning for themselves,
and of tracing effects back to their causes, they be-
gan to trace the laws of human government back
to the laws of nature. They did not proceed far
without discovering that the Divine plan had de-
vised the principle of equality among the funda-
mental principles of the natural law, and in order
to understand and teach this as an essential prin-
ciple of government, education was absolutely
essential. They were not slow to discover that
wisdom is increased by knowledge and leads to
truth. And thus was organized a method of edu-
cation which, although hampered and circum-
scribed by usurped power, has ultimately, in the
face of terrible opposition, supplied the means of
final development. This method has steadily ad-
vanced to an established system, from which man-
kind will learn that they were intended by their
creator not only to advance their own condition,
but that of the communities of which they are
members, and not to dwarf the intellects or curtail
the natural liberties of others.
Those who devote themselves most assiduously
to education are sure to acquire a far more just
conception of things and passing events than such
as are content to remain in ignorance. While the
latter fail to notice much that transpires in the
world, although in their immediate vicinity, the
former observe all but that which is trifling, both
in relation to itself and other things as well, and
by means of this observation they acquire knowl-
edge of both the present and the past, and make
themselves familiar with the wants and necessities
of society and the safest and best methods of pro-
moting them. In the affairs of such laws as are
necessary to these ends, this is especially the case,
for some men willingly remain so ignorant as not
to know the general nature or influence of the laws
of their immediate vicinity; the former observes
whatsoever transpires, and by means of this scru-
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Col. Richard W. Thompson in his Library.
tiny they not only learn the nature of the present
and its true relation to the past, and thereby acquire
sufficient knowledge to make them familiar with
the wants and necessities of society, and the best
way of doing good to others. This is especially
the case with regard to such laws as are designed
to be promotive of the general welfare. Ignorant
men know nothing of this nature, nor of the in-
fluences of the laws so far as they relate to the
civil institutions under which they live. If they
had, they *would easily discover that good laws are
made by intelligent people, while bad laws are the
inevitable consequences of ignorance. Hence, it
is not only interesting but instructive to trace the
origin and progress of governments, and especially
that the citizens of the United States should know
—as history clearly.teaches—that they were not
the foremost to begin the work which resulted in
impairing the power and authority of monarch-
ism.
During the reign of King John, in England, the
•
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barons of that country assembled upon the banks
of the river Runnymede, extorted from him certain
concessions of civil rights to the people, whereby
the rights of the monarch were greatly curtailed
and those of the people were greatly extended.
This created a turning point in history, the fruits
of which we, in this country, are now enjoying, in
the right of trial by jury, the writ of habeas cor-
pus, and other matters of equal import. Although
this important concession to the people was ana-
thematized by ecclesiastical authority, it stood the
test of opposition, and became firmly engrafted
upon the system of the English common law.
The first important fruits it bore was to command
the public attention by the effort to educate the
English people in its principles, so that they should
understand the popular advantages they should
derive from its adoption and preservation. By
means of this education the area of popular intel-
ligence was greatly enlarged, and its principles
have since become fundamental under the English
government. It permits the royal power to exist,
but in a shadowy form, so that the parliament
has become more potent than the reigning mon-
arch.
The people of the United States were educated
and trained in the principles of Magna Charta, and
were to understand that unless these principles
were transported here from the mother country
and permanently maintained, their great revolu-
tion—the greatest of the world—would avail them
nothing. After the achievement of their inde-
pendence, and the government they organized was
put in operation, one of the first of their presidents
—as unselfish as he was patriotic—admonished
them that, in order to preserve their institutions
for their posterity, a system of national education
should be organized, in order that the structure of
the government should be taught to all in order
to secure its permanent preservation. From some
cause, difficult now to understand, this recom-
mendation was disregarded by those who at that
time had come to realize, as they supposed, that
the question had special party aspects which they
could not justifiably overlook. It was insisted by
some of the leading states that the national inter-
ests would be more surely promoted by conceding
the authority over education to the states rather
than to the nation; that by that method the ends
for which the Union was formed would be more
easily and certainly secured. This mistake of the
true meaning of the constitution was persevered
in with such tenacity that the question of educa-
tion was given over to the states, except in so far
merely as it was made to. embrace officers of the
army and navy, who were not permitted to par-
ticipate in political affairs—that is, in the conduct
of such matters as involved the general welfare of
the nation, to any greater extent than to defend
the integrity and honor of the national flag when
assailed by either a foreign or domestic foe. And
thus the success of education was made to depend
almost entirely upon the people of the states.
This duty has been well discharged by the peo-
ple of the states. Consequences have otherwise
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followed, however, which would not have been
likely to occur if a national system of education
had followed the adoption of the constitution.
Still, however, some degree of security has been
furnished by the fact that circumstances have con-
tributed to nationalize our prevailing system of
education in our colleges, universities and educa-
tional institutes. Among these the Rose Poly-
technic Institute of this city occupies a most con-
spicuous position. Everything necessary to per-
fect and mature scholarship is provided by this
successful institution, under the care of a distin-
guished and competent corps of professors.
Thus this city has assumed its great responsi-
bility in the great work necessary to train and
7
educate such citizens as will understand, not
science alone, but the duties and obligations of
citizenship. This is essential to the increased re-
sponsibilities of citizenship, because it increases
the value of our civil institutions, which have
grown by slow degrees out of the principles of
Magna Charta, to which we are indebted to our
English ancestry.
To leave the popular mind uneducated is to
invite society back to the absolute dominion of
monarchism. To educate it as the Rose Polytech-
nic has done and is yet doing, will contribute most
materially to place this country upon a pedestal
of national fame not surpassed in the world, nor
likely to be.
OIL GAS.
BY PROF. W. A. NOYES, W. M. BLINKS, '94, AND A. V. H. MORY, '94.
Some years ago Armstrong and Millert made a
study of the gas made from petroleum by subject-
ing it to a high temperature, and of the oil de-
posited on condensing the gas. The following
study of the gas made from petroleum by a some-
what different process and which gives, in some
respects, different results, may be of interest.
In the Pintsch systems, as described by Arm-
strong and Miller, two D shaped retorts of cast
iron are set one above the other, the largest size in
use being 6 feet 4 inches long, 10 inches wide and
9f inches deep. The retorts are heated to a bright
cherry red and the oil may be run into the upper
retort at the rate of about 124 gallons per hour.
About 80 feet of gas per gallon of oil is considered
a good yield.
IP Reprinted from the October number of the Journal of the
American Chemical Society, with permission of the editor.
The work described in this paper formed the basis of a thesis
presented to the faculty of the Rose Polytechnic Institute, by Mr. W.
M. Blinks and Mr. A. V. H. Mory, for the degree of Bachelor of Sci-
ence.
J. Chem. Soc. (London) 49; 74 (1886).
t J. So?. Chem. Ind. [We are indebted to Mr. W. B. Landon, of
LaFayette College, for this statement, as the journal is not accessible
to us.1
By the Citizens' Fuel and Gas Company of Terre
Haute, gas is made from petroleum in large gene-
rators, one having a capacity of about 450 cubic
feet of gas per minute and two smaller ones with
a capacity of 250 feet per minute, during the gen-
eration of the gas. The larger generator consists
of an outer cylindrical shell of inch boiler steel,
20 feet high by 8 feet in diameter, lined with fire
brick to a thickness of 16 inches. The interior is
composed of alternate chambers and checker-work
compartments of fire brick. Starting at the bot-
tom, there is an open chamber to the height of 24
feet, then, resting upon six 12 inch arches, the
checker-work of brick is built up, rows of brick,
touching end to end and 24 inches apart, extend-
ing from wall to wall, composing the first tier,
then upon these other rows are laid at right angles
to the first, then the next tier, so as to be directly
over the open squares formed by the first two rows,
and so on, making the checker-work to the height
of 54 feet. The bricks are laid in, one upon an-
other, without mortar or fire clay.
Above this checkerwork is a chamber, 3 feet
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high, then arches and more checkerwork for 5-1-
feet and then another chamber extending to the
top. A heavy iron door, 14 inches in diameter, is
provided at the top. By opening and shutting
this it is made to act as a regulator for equalizing
pressures when reversing operations. For heating
the generator, oil is injected into the top and mid-
dle chambers by means of a steam jet, air being
admitted at the same points through 5 inch valves.
For generating gas, oil is injected into the top
chamber through three jets. The gas which is
formed leaves the chamber at the bottom, through
a 16 inch pipe lined with fire brick and leading
into the water seal. The gas as it leaves the gen-
erator is too rich for burning in ordinary burners,
hence iri the seal box it is diluted with ordinary
air injected by steam through a 4 inch pipe into
the top of the seal. In the process as formerly
used this air was injected into the generator with
the oil, and the oxygen which it contained appear-
ed as carbon dioxide and carbon monoxide in the
gas produced. This form of the process is still in
use elsewhere.
The seal box is 31 feet in height by 4 feet in
diameter and the pipe leading from the generator
dips 8 inches below the water surface. A stream
of cold water runs continuously into the seal box-,
condensing the tar, which is carried with the over-
flow water into the tar well. From the seal the
gas passes through a tower scrubber 20 feet in
height, where it is washed with cold water, then
through a tubular condenser, from this through a
second scrubber and then through two purifying
boxes, 14x14x3 feet with a 24 inch seal. From
the purifiers the gas passes through the station
meter and thence to the holder. .The purifying
material used is technically known as Laming's
Mass, and is prepared by treating wood shavings
with copperas and lime, four barrels of copperas and
about the same amount of lime being used to 300
bushels of shavings.
TEMPERATURE.
The destructive distillation of the oil in the pro-
cess of gas making is an endothermic operation,
large quantities of heat being taken up from the
hot brick work, and the operation can only be
carried on for from seven to ten minutes at a time,
when the heating must be recommenced and con-
tinued for approximately the same length of time.
The temperatures in the generator were measur-
ed by noting the melting points of salts. The salt
was wrapped in platinum foil. This was placed
in a sheet iron tube attached to an iron rod and
the insertion was made through a hole in the side
of the generator.
Measurements of the lowest temperature were
made by introducing the salts immediately after
the gas:making ceased and withdrawing them at
the end of two minutes. Sodium chloride was
unaltered in all trials at the first temperature, po-
tassium chloride fused in about three minutes,
while potassium bromide melted in less than two
minutes. The lower temperature is, therefore,
between the melting points of potassium bromide
and potassium chloride.
At the highest temperature sodium carbonate
fused, but calcium fluoride was unaltered. Expe-
riments with sodium sulphate were rejected be-
cause the salt was apparently reduced by the gases
to which it was subjected.
In assigning a temperature in degrees some dif-
ficulty is experienced, as authorities differ as re-
gards the melting points of these salts. The fol-
lowing values are given by Carnelly* and quoted
in the work of Mills and Rowan on Fuels, page
341, and by Victor Meyer and Riddle.t The val-
ues of the latter, however; are stated as being pre-
liminary only and the melting point of sodium
carbonate, especially, is stated, in a later paper, to
be too high.
Potassium bromide 
Carnelly. Meyer and Riddle.
 715° C
Potassium chloride 734° C 766° C
Sodium chloride 772° C 851° C
Sodium carbonate  814° C 1098° C
Calcium fluoride 902° C 
The lower temperature may be stated with some
degree of certainty as being about 750° C, while
the higher temperature is probably 900° to 1000°C.
J. Chem. Soc. (London) 1878 and 1880,
t Ber. d. Chem. Ges. 26, 2443.
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COMPOSITION OF THE GAS.
The following determinations of the technical
composition of the gas were made with Orsat's ap-
paratus, the determinations of methane and hydro-
gen being made by explosion with an excess of
air and the addition of oxyhydrogen gas, the large
amount- of methane rendering an explosion with
air alone almost impossible. The illuminants were
determined by absorption in fuming sulphuric
acid. The first two determinations were dupli-
cated with Hempel's apparatus with almost ident-
ical results. The "total carbon" in the gas was
determined by exploding a known volume of the
gas with an excess of air and determining the vol-
ume of carbon dioxide formed. The ethylene and
propylene are calculated on the assumption that
the illuminants consist exclusively of these two
gases. It is well known, of course, and will be
further shown below, that this is not the case, but
for the purpose of calculating the heat of combus-
tion of the gas the error introduced is slight and
is certainly less than on the assumption, usually
made, that the illuminants consist entirely of ethy-
lene.
The heat of combustion is calculated on the
basis of one cubic foot of the gas at 0° C burned
to carbon dioxide and vapor of water. The follow-
ing values are used, deduced from the values given
in Winkler's " Technische Gasanalyse:"
One cubic foot of ethylene gives 1573.3 Eng. heat units
One cubic foot of propylene gives 2324.8 Eng. heat units
One cubic foot of carbon
monoxide gives . • . . . 342.4 Eng. heat units
One. cubic foot of methane gives 964.3 Eng. heat units
One cubic foot of hydrogen gives 289.8 Eng. heat units
The small amount of carbon dioxide and carbon
monoxide present in the gas is worthy of especial
remark. Steam .is used to inject the oil into the
generator but the analyses show that the steam
must pass out at the end almost entirely un-
changed. It follows from this that in an atmos-
phere of reducing gases and at a temperature of
7000 to 900° C, it is impossible to burn carbon to
carbon monoxide or dioxide by means of steam.
This is still more apparent in those forms of the
9
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Per cent. Per cent. Per cent. Per cent.
Carbon dioxide . . . . 2.3 2.1 0.7 0.8
Illuminants 28.1 19.9 19.3 15.9
Oxygen 0.2 5.9 7.0 7.7
Carbon monoxide . . . 0.6 1.8 0.0 0.0
Methane 44.8 32.3 33.2 36.0
Hydrogen . . . . . . 20.5 14.2 6.9 6.1
Nitrogen 3.5 23.9 32.9 33.5
100. 100. 100. 100.-
Total carbon-carbon
dioxide . . . . . 115.7 85.6 85.5 77.0
EthyleneIlluminants 1 Propylene
16.2
11.9
10.3
9.6
6.3
13.0 .
7 5
8 4
English heat units per
cubic foot 1025. 744. 741. 678.
process in which air is introduced into the gener-
ator. One of us has made many analyses of gases
produced in that way, and in every case the oxy-
gen of the carbon dioxide and carbon monoxide
combined was less than that of the air introduced.
These facts have a very important practical bear-
ing as regards the use of steam with petroleum in
the manufacture of gas.
The gas directly from the producer contained
1.83 grains of sulphur per cubic foot. The puri-
fied gas contained 0.025 grains per cubic foot.
EFFICIENCY.
The amount of oil required for 1,000 cubic feet
of gas varies somewhat with the condition of the
generators. The following determinations were
made:
. I. February 20th.-One run of the large generator
when it was about to be shut down for repairs:
Oil per 1,000 Cu. ft. of diluted gas, for heating . . 2.3 gal.
Oil per 1,000 cu. ft. of diluted gas, for generating 10.7 gal.
_Total 13.0 gal.
II. June 5th.-Average of five runs of the large gen-
erator just fitted with new brick work:
Oil per 1,000 Cu. ft of diluted gas, for heating. . 1.4 gal.
Oil per 1,000 Cu. ft. of diluted gas, for generating 9.7 gal.
Total • 11  1 gal.
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On comparing the analyses, it will be seen that
the gas of June 5th was diluted somewhat more
than that of February 22d, so that the real differ-
ence in efficiency is only about six per cent. As
the oil used was different, and that of June 5th
was, apparently, of better quality, no reliance can
be placed on the difference. So much time was
taken for other parts of the work that these deter-
minations were not repeated as many times as
they should have been. Apparently, however,
about 10 gallons of oil are used in the large gen-
erator for generating 1,000 cubic feet of diluted
gas, and 1.5 to 2.0 gallons of oil are used for heat-
ing. When we consider the amount of the dilu-
tion, these results are somewhat lower than those
reported by Armstrong and Miller. Unfortunately,
they give no analyses of the gas.
The oil used on February 20th contained some
water, and an analysis gave:
Carbon 81  0 per cent.
Hydrogen 12  7 per cent.
The specific gravity was 0.843.
The oil used on June 5th was nearly free from
water and had a specific gravity of 0.865.
We will take the run of June 5th as a basis for
calculating, approximately, the efficiency of the
plant. If we assume the oil to contain 86 per
cent. carbon and 14 per cent, hydrogen, one gal-
lon of the oil will give, when burned to vapor of
water, about 140,000 English heat units, and the
amount of oil required for the manufacture of one
cubic foot of gas would give about 1550. Eng. heat
units. Since the gas itself gives 678 units per
cubic foot (see analysis), about 44 per cent. of the
heating power of the oil is found in the gas.
Without going into the details of calculation,
it may be of interest to state that about 35 per
cent. of the heating effect of the oil used in heat-
ing the generator is lost by reason of the high tem-
perature of the smoke gases, and an approximately
equal amount of heat is carried away by the gas
during the generation of the latter. It is proba-
ble that at least 10 per cent, of the heating effect
of the total oil used is lost in this way, though the
calculations do not show quite that amount. The
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remainder of the loss appears to be due mainly to
the formation of tar.
PHOTOMETRIC TESTS.*
On May 21st a test of the candle power of the
diluted gas, as furnished to consumers, was made,
using a Lumner-Brodhun photometer with a
3-meter bar. The instrument was made by Hart-
man and Braun. The Methven slit was used as
the direct standard, its value being first deter-
mined in terms of a standard amyl acetate lamp
which was taken as of one candle power. A wet
meter, which, during one minute, indicated the
number of cubic feet burned per hour, was used.
Readings were taken on the meter and photometer
each minute for five and sometimes ten consecu-
tive minutes. Averages of these readings were
made and the gas consumption was corrected for
temperature.
The first night, tests were made using an argand,
a 5-foot bat-wing and a small and large Welsbach
burner.
The second night, tests were made with a view
to determining the relative efficiencies of differ-
ent sizes of bat-wing burners and of each size burn-
ing under different conditions. The conditions
chosen were those of a smooth flame with a con-
sumption rather under the indicated amount, and
of a large, forked flame burning as high as possi-
ble without blowing. The appended table shows
the results obtained:
MAY 22d.—METIIVEN=2.57 CANDLES.
BURNER.
"cs
sr ..-)
0
a, ba
0:17:3C.).
4....,
2 ''''
.4c7's ai.i.
F. y
Lo La
'V 4
-..,
rCs Q '-'
a) (I,
- F... ...cz
Argand 29.3 5.17 cu. ft. 28.4
5-foot bat-wing 33.9 5.27 Cu. ft. 32.2
Small Welsbach  31.4 3.25 Cu. ft. 48.3
Large Welsbach 57.13 6.06 Cu. ft. 47.1
4' These tests were made with instruments from the physical la-
boratory and under the direction of Professor C. L. Mees.
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MAY 23d.-METHVEN=2.36 CANDLES.
•
z c.)0 a)
,0
Nature
of BURNER.
o) a) 4:1
rio
cZ • 0 ,-. t4
Flame. bk 51,.) "0 4
a).,9
ta
ca PL.
Smooth 2-ft. bat-wing • • 14.20 3.21 cu. ft. 22.12
Forked 2-ft. bat-wing • • 23.32 5.54 Cu. ft. 21.05
Smooth 3-ft. bat-wing • • 18.53 3.49 Cu. ft. 26.54
Forked 3-ft. bat-wing • • 30.02 6.32 cu. ft. 23.75
Smooth 4-ft. bat-wing • • 19.66 3.43 cu. ft. 28.66
Forked 4-ft. bat-wing : . 37.45 6.74 cu. ft. 27.78
Smooth 5-ft. bat-wing • • 28.00 4.47 cu. ft. 31.32
Forked 5-ft. bat-wing . • 39.88 6.43 cu. ft. 31.01
Smooth 6-ft. bat-wing • • 25 01 3.96 cu. ft. 31.58
Forked 6-ft. bat-wing • • 45.01 7.06 cu. ft. 31.87
Smooth 7-ft. bat-wing . • 29.32 4.43 cu. ft. 33.10
Forked 7-ft. bat-wing • • 53.18 8.27 cu. ft. 32.15
It will be seen that the larger burners are most
efficient and that, with one exception, the smooth
flame gives better results. This is especially true
of the smaller burners. A sample of the gas, taken
on May 22d, gives for the calculated heating effect
741. English heat units. The statement of the
analysis is given elsewhere.
COMPOSITION OF THE ILLUMINANTS.
In order to determine the presence and the
amount of benzene and similar hydrocarbons in
the gas, these were determined by a modification
of the method of Hempel and Dennis, and also by
absorption in absolute alcohol and subsequent di-
lution with salt water. Both methods gave essen-
tially the same result and showed that about 1.2
per cent. by volume of the gas consists of the
vapor of these hydrocarbons. From the oil ob-
tained by the second method pure metadinitro-
benzene was easily obtained by nitration and crys-
talization.
To determine the composition of the other gases
forming the illuminants, gas directly from the
generator was aspirated through an absorption
train consisting of two one liter bottles, packed in
ice to condense the tar, then two one-half liter
bottles half filled with an ammoniacal solution of
cuprous chloride to absorb acetylene, next a bottle
of the same size half filled with dilute sulphuric
acid to absorb ammonia fumes from the cuprous
chloride solution, next three Drechsel wash-bottles
standing in ice water, the first two containing one
hundred grams each of bromine with about half an
inch of water above, and the third containing dis-
tilled water for the collection of bromine carried
over from the other two, and finally a wash bottle
half full of a solution of sodium hydroxide to ab-
sorb bromine fumes. Approximately 125 liters of
gas were pasSed through the train to effect the
saturation of the bromine.
The bromine compounds were washed twice
with caustic soda, then with distilled water, were
separated, dried with calcium chloride and frac-
tioned. More than one-half came over between
127° and 150°. The residue remaining in the dis-
tilling bulb solidified on cooling. It was crystal-
lized from alcohol and from ligroin when it melted
at 113°-113.5°. An analyis gave the following
results: 0.0750 grm. gave 0.1500 grin. Ag Br. Cal.
for C4H6Br4, Br=85.56, found 85.11.
Armstrong and Miller* obtained a bromide melt-
ing at 116° which they considered to be di-vinyl
tetra-bromide (1, 2, 3, 4 tetra-brom-butane). The
substance described above was probably the same
but less pure, as we have worked with much smaller
quantities.
The portion of the bromides boiling from 127° to
150° was redistilled and gave three fractions, the
largest 129°433°, that from 133°-139° next and
that from 139°-143° least. After fractioning again,
a determination of the molecular weight by the
air-displacement method of Victor Meyer was made
with the portion boiling at 130° to 133°. The
results agreed fairly with the molecular weight of
ethylene bromide. Determinations of the mole-
cular weight of the fraction 140°-143° were un-
successful, owing to decomposition of the bromide.
There can be little doubt, however, that the bro-
mides consisted chiefly of ethylene and propylene
bromides, the former being present in much larger
amount than the latter.
A considerable precipitate was obtained in the
ammoniacal solution of cuprous chloride, indicat-
*J. Chem. Soc. (London) 49, 81, (1886.)
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ing the presence of appreciable amounts of acety-
lene and its homologues. In this respect our re-
sults differ from those of Armstrong and Miller.
TAR.
The amount and character of the tar varies con-
siderably with the conditions of running. Two
samples of the tar were examined, one which was
thick and viscous, another which was compara-
tively thin. No essential difference in qualitative
composition was established. The lower boiling
substances contained in the tar were separated by
distillation with superheated steam, the higher
boiling products by direct distillation. In the
direct distillation much trouble was experienced
from frothing and it was found necessary to heat
the tar at first in small quantities in an open dish
until the frothing ceased. The residue was then
distilled as usual. Without going into the details
of the work the results of the study may be stated
briefly as follows:
Benzene and its lower boiling homologues ap-
pear to be present in the tar in only small amount.
No positive evidence of their presence was obtain-
ed, although it has been shown that benzene is
present in the gas.
Naphthalene is present in considerable amount
and was identified by melting point and boiling
point. Anthracene is also present and was identi-
fied by melting point and by conversion ihto
anthrachi none. An approximate quantitative
determination of the amount of anthracene was
also made, showing the presence of about 0.30 per
cent. From the portion corning over at about
425° there was obtained by crystalization a solid
melting at 250° and probably crysene. From the
portion boiling still higher a green crystalline
solid melting at about 2400 was obtained, but not
in sufficient amount for its identification. At-
tempts to isolate phenol were unsuccessful, though
it is probably present in a small amount.
The results of the investigaion confirm the
conclusion of Armstrong and Miller that benzene
and allied hydrocarbons may be formed at high
temperatures from hydrocarbons which bear no
simple relation to them.
In conclusion, we wish to express to M. J. J.
Kirkham, superintendent of the Terre Haute Citi-
zens' Fuel and Gas Co., our thanks for many favors
shown us in the couse of the work.
RAILWAY SYSTEM AND ENGINEERING PROSPECTS
IN COLOMBIA, SOUTH AMERICA.
BY J. ANTONIO PARRA.
Encouraged by the favor with which the few
lines I have contributed to THE TECHNIC have been
met by the readers of that journal, I make an at-
tempt now, at the request of its editor, to pre-
sent a concise description of the railroads and en-
gineering prospects in Colombia. The earnest
hope which the writer has of introducing mod-
ern methods and improvements in his native and
yet undeveloped country, together with the eager.-
ness which some young, energetic men of this
country have expressed in moving to the land of
perpetual spring, where an entirely new field is
open to them in which to apply their technical
training, encourages him to undertake the task he
has been asked to fulfill.
To begin with, it must be confessed that no
true system of railroads exists in Colombia. There
are only isolated short lines, and while the navi-
gable rivers present great advantages to trans-
portation, these highways are not, however, suffi-
cient and expeditious enough. Hence the need
of well constructed and capably managed roads
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is keenly felt throughout the country. As a con-
sequence the Congress has been induced to grant
several cyncessions to foreign companies for the
construction and operation of new roads. Of
these grants the most important, perhaps, is that
conferred upon Mr. James L. Cherry, an American
citizen, by act of Congress in 1890. The purpose
of this gentleman is to complete the Cauca rail-
road to the cities of Cali and Manizales. The
line has been in running order for some time be-
tween Buenaventura, a seaport on the Pacific
coast of Colombia, to the city of Buga. From
the latter place the road is to run south along the
eastern slope of the Cordillera Occidental on the
western bank of the Cauca river to the city of
Cali, one of the largest and busiest centers in the
Department of Cauca. This part of the road is
most likely to be extended in the near future to
the city of Popayan, capital of the department,
and a most attractive place for residence. The
branch in question will open to the trade a vast
stretch of land in the Cauca valley, placing in
immediate communication with the coast several
places of no little importance. The northern
branch of the road, also under Mr. Cherry's su-
perintendency, extends from Buga, on the eastern
bank of the same river Cauca, along its magnifi-
cent valley through the city of Cartago, and ter-
minating in Manizales, one of the most industri-
ous mining centers in the southern part of the
Department of Antioquia. The stretch .of land
covered by this branch is quite a considera-
ble one for the country, and the completion of
the road will be undoubtedly the immediate pro-
moter of trade between these distant cities in the
heart of the country and the world abroad. Mr.
Cherry is reported as carrying on his enterprise
with vigor and success, and the crowning of his
scheme will be highly appreciated by the whole
of the Colombian population.
The first steam road laid in Colombian soil, south
of the Rio Grande, was the Panama railway. It
was the necessary outcome of the enormous traffic
that passed across the isthmus after the discovery
of the gold fields in California. In 1850 a char-
ter was obtained from the Colombian government
1 3
by a New York syndicate, one of the terms being
that the United State g government should guar-
antee free traffic at all times and protect the road
and its appurtenances according to the treaty of
1846 between the United States and the then Re-
public of New Granada. Work was begun in
1850 and on the 28th of January, 1855, the first
train passed over the track. The northern ter-
minus of the road is Colon (better known in this
country as Aspinwall) and the southern the city
of Panama. Its total length is 47-/ miles and it
cost $7,500,000.
The next road of importance in the interior is
the Antioquia railroad, constructed several years
ago, and is designed to run from Puerto Berrio
port or the Magdalena river, 125 miles to the city
of Medellin, capital of Antioquia. Medellin is
not only considered as one of the most beautiful
cities of Colombia, but is a center of supply for a
large and populous region, and has an unrivaled
reputation for commercial integrity, besides being
a good mining stock market. The road is in poor
condition, however, and not adequate to the de-
mands upon it, being built of very light material
and running only as far as Pavas. It belongs to
the departmental government.
The Sabana railroad, constructed by a Colom-
bian company, extends from Bogota, the capital
of the country, for a distance- of 26 miles to the
commercial city of Facatativtl. It is in good con-
dition and is designed to serve as a connecting
link in the prospected railroad between Bogota
and the Magdalena river. Two roads are designed
to connect with it, one, on the way of construc-
tion by the general government called the Girar-
dot railroad, running already 25 miles of its track
between Girardot on the Magdalena river and
Juntas de Apulo on the western slope of the Cor-
dillera Oriental. For the purpose of its comple-
tion a contract has been made with an English
company. The other is the Dorada railroad, which
at present connects the port Las Yeguas, below
the rapids of the river Magdalena, with Honda, .a
city of importance above said rapids. By law of
1891 the government has granted to an English
company the right to extend this latter road north
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to the point called Conejo on the Magdalena, then
south up the river to Cambao, and from there
over the mountains to Los Manzanos upon the
beautiful plateau of Bogota.
The difficulty encountered by ocean steamers on
entering the mouth of the Magdalena river gave
rise to the short line of railway joining Sabanilla,
a port on the Caribbean sea, and Barranquilla, on
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the river. Its length is only 20 miles, and it is
known as the Bolivar railroad.
The Santa Marta railway is rapidly being built
under the auspices of an English company, and,
once completed, will be one of the most beneficial
steam roads of Colombia. The region it traverses
is one of the most prolific in cocoa, bananas, cof-
fee, sugar cane, etc., not to speak of the mineral
wealth which is as yet undeveloped. The road
runs already about 40 miles of track, apd its ob-
ject is to connect Santa Marta, capital of the De-
partment of Magdalena, and one of Colombia's
best harbors on the Caribbean Sea, with the inland
port of Banco, on the Magdalena river. Its corn-
pletimn is anxiously awaited by the Colombian
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people, and its future is predicted as a most bril-
liant one.
In the Department of Santander, what is known
as the Cucula railroad forms a most important
means of transportation between Puerto Villami-
zar, on the river Zulia near the Venezuelan bound-
ary, and the city of San Jose. Its length is 35
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miles and the road is in good running order. A
new road has been proposed in this department,
which will connect its capital, Bucaramanga, with
Puerto Wilches on the Magdalena.
The Cipaquira railroad extends at present only
a short distance from Bogota to Chapinero, but is
intended to run between the capital and Cipa-
quira, where the most important salt deposits of
Colombia—and perhaps of South America—are
worked and where a flourishing city lies.
To the existing and prospected roads already
noted it would not be amiss to mention here the
celebrated scheme known as the Pan-American
railway. Should this happy idea, totally in em-
bryo now, ripen in the near future and its at
present doubtful execution be realized, Colombia
will, without dispute, become one of the leading,
if not the leading country of South America.
Its rich soil will be traversed from north to south
by the main line, from which secondary roads will
branch off east and west; one of these secondary
lines will be in fact one main branch in South
America of the great road extending across the
delightful plateau of Bogota, through the city of
this name on to Venezuela.
From the preceding description one can deduce
the earnest desire that beats in the hearts of the
Colombian people for the day on which railways
will supplant inadequate and tedious means of
transportation that they are compelled to use at
present. It will also afford a view, although a
rather superficial one—the limits of this paper
forbidding an elaborate discussion of the subject—
of the engineering opportunities and prospects in
the country.
The engineering difficulties to be met with are
numerous, it must be admitted; but, after all,
have not other difficulties of a still more complex
nature been surmounted through perseverance and
energy? The young engineer who ventures in
countries like Colombia must be armed with
pluck above all, and should not be discouraged by
the first stumbling stone that may appear in his
pathway.
Besides the opportunities and possibilities in
civil engineering work there are others not less
important, such as those of the mining and met-
allurgical industries, and electricity, which is be-
ginning to gain marked attention.
A CIVIL ENGINEERIN(; TERM.
"BENCH MARKS."
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TESTING STRUCTURAL STEEL BY PUNCHING.
_1t the International En-
gineering Congress, which was
held at the Columbian Exposition, Mr. Alfred E.
Hunt, M. Am. Soc. C. E., read a paper describing
a new method for testing structural steel, which
consisted merely of observing the resistance and
work done in punching. The novelty and possi-
ble utility of the proposed test caused considerable
discussion at the time and the desire was expressed
to see the experiments further continued in order. 
todetermine if the results would continue to be
as uniform as those given in the paper.
For this purpose Mr. Theo. L. Condron,
made two series of tests, the first of which was
made on the Olsen testing machine of the Pitts-
burg Testing Laboratory and on the Emery testing
machine, at the Upper Union Mills of the Carnegie
Steel Co. The second series was made on the
Riehle testing machine in the laboratory here.
Those made on the Emery machine were for the
purpose of determining the effect of different speeds
in punching, while those on the Olsen and Riehle
machines were made with the view of obtaining
diagrams which would give the work done in inch
pounds. Owing to a defective recording apparatus
the results obtained from the Olsen machine were
of small value, but those on the Riehle machine
gave some very good diagrams.
An opportunity being afforded for a more care-
fully arranged series of tests at the laboratory of
Washington University, Mr. Condron, with two
fifth year students, devised a special punching ap-
paratus and conducted a third series of tests.
The following is an abstract of a paper which
Mr. Condron read before the Engineers Club of
St. Louis, regarding this third series of tests.
A fine steel wire from tIT end of a long arm of
the multiplying lever on the punching apparatus
passed over two pulleys to a third solid pulley
upon the spindle ofthe drum upon which the
diagram paper was fastened. It made two turns
around this pulley and led off over a fourth pulley
which ended in a plummet. This suspended
weight kept the bearing points of the short end of
the multiplying. lever up against the brass collar
of the punch with a constant and uniform pres-
sure. Any movement of the punch, or, more
exactly, of the brass collar, caused .the drum to
revolve in either direction without any appreciable
lost motion. A pencil holder was attached to a
vertical rod, parallel to the axis of the drum, and
traveling in guides directly below the spindle of a
hand wheel which was used to move the poise on
the scale beam. A fine steel wire fastened to the
upper end of this rod wrapped around the spindle,
and, as the poise was run back and forth on the
beam, the pencil was at the same time raised and
lowered. By substituting a fine steel wire to ope-
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rate the poise, in place of the cord originally on
machine, and having this wire stretched tightly,
all lost motion was prevented. Every detail of
this attachment seemed almost mechanically per-
fect and the calibration of the same showed no
measureable variation in the regularity of load
ordinates, and an inappreciable error only in the
ordinate giving movement of punch. In the cal-
ibration of this ordinate a Brown and Sharpe
micrometer caliper was inserted between the bot-
tom of a solid block in the cross-head of the ma-
chine and the top of the punch. Leaving the
cross-head stationary and screwing the micrometer
out a definite amount, the punch was pressed down
that distance and a record made upon the drum.
By this means it was accurately determined how
many times the movement of the punch was
magnified upon the diagram on the drum, which
was found to be 7.76.
• It will be understood that the record made on
the drum corresponds to the movement of the
brass collar upon the punch with reference to the
top of the weighing table of the machine. What
was desired to obtain was the actual penetration
of the end of the pouch into the specimen being
punched. Consequently, it was necessary to de-
termine under all loads the amount of compres-
sion in the apparatus itself between the brass ring
and the top of the weighing table. In order to
determine this, a piece of hardened tool steel was
placed under the punch as if to be punched, and
a diagram was obtained by bringing on a steady
increasing load up to the highest safe load for the
smaller punches, and up to the full capacity of the
machine for the larger punches. These diagrams
proved to be practically straight lines, and the
tool steel plate, which was inch thick, showed
no visible indication of penetration. These in-
clined lines were taken as the axes to which the
abscissae were referred, therefore the diagrams
were with oblique axes to eliminate the factor of
compression of the apparatus.
It was hoped that the point of rupture on the
diagrams would be clearly enough defined to en-
able a close figure to be made of each, and by
measuring the enclosed area to determine the
work done. It was found impossible to determine
this point of rupture accurately, however, and as
a very small error here caused a large error in the
results, any effort to determine a law for the
amount of work done in punching by integrating
the areas was abandoned. It was found that in
locating the point of rupture on the diagrams,
different persons determiried its position so differ-
ently that the results involved errors ranging from
almost nothing up to 30 per cent. And, further,
it was in many cases found that the method was
either so inaccurate or the action of the punch so
erratic that the areas supposed to represent the
work done in inch pounds would be twice as great
for a in. punching as for a -1- in. punching in
same plate.
Mr. Condron still thinks, however, that with an
automatic recording apparatus, diagrams may be
obtained which can be integrated and which will
show the important facts concerning the steel
punched. What. is also an important point, such
diagrams will indicate at a glance not only the
shearing strength of a metal, but also its other
properties, such as ductility and brittleness.
In a diagram he represented the actual forces
required to make punchings with four different
diameters of punches in thirteen specimens of
60,000 lbs., steel ranging in thickness from .372
to .677 in., and with four different diameters of
punches in five specimens of 62,000 lbs., steel
ranging in thickness from .232 to .679 inches.
The different tests with same punches were con-
nected with straight lines and inclined straight
lines were drawn indicating the true variation with
the change in thickness. The tests agreed very
closely with these lines and followed the same di-
rections from the thinnest to the thickest of spe-
cimens.
These tests demonstrate that the force required
to punch varies directly as the diameter of the
punch and as the thickness of the plate. A fur-
ther series of diagrams were made to determine
how the elastic limit, elongation and reduction of
area, varied with the ultimate tensile and punch-
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ing strength. These diagrams showed no uni-
form variation between elongation and reduc-
tion of area and strength.
A graphical record of 568 tests made on 70
plates showed at a glance, so far as the shearing
force required per square inch was concerned, the
relation which the force required for punching
bore to the ultimate tensile strength. These plates
ranged in tensile strength between 46,000 and
75,000 lbs. per square inch, while the range in
thickness was from I to / inches.
According to this extensive set of tests, the av-
erage shearing strength of all these plates as found
by punching would appear to be about 80 per
cent, of the tensile strength, but increasing for
very soft steels and decreasing for hard steels.
There are a number of exceptions to this rule, and
a careful study of them has failed to show any
explanation for most of them, except that for very
thin plates it generally increases, and for very
thick plates it generally decreases. An unex-
pected feature of these results is that they show
such a high percentage for the shearing strength
of the plates tested.
Mr. Condron's result, when reduced to the same
standard as Mr. Hunt's, was seen to be practically
the same.
Mr. Condron proposes to continue the experi-
ments with an automatic recording apparatus in
the near future.
An abstract of Mr. Condron's paper, together
with illustrations and diagrams, appeared in En-
gineering News of August 30.
NOTES.
Paul Mischler, '94, has been at Colorado Springs,
Colo., for several weeks on account of his poor
health. It is, indeed, a pleasure to hear that he
is recovering quite rapidly and will soon be him-
self again. He intends to take a trip into Mexico
before returning.
James Royse, '94, found it too hard to leave
Rose last June, so he satisfied himself by return-
ing this fall, and is now taking postgraduate work
under Prof. Noyes. He, no doubt, will graduate
as a chemist next June.
The following is an extract from a recent letter
from Mr. A. M. Hood, '93:
"Monday evening, Oct. 1, the alumni of Worces-
ter Polytechnic Institute who reside here in Wash-
ington gave a very pleasant reception and dinner
to Dr. T. C. Mendenhall, who has recently accepted
the presidency of Worcester institute.. I had the
honor and good fortune to be invited to represent
dear old Rose on this occasion, and when the even-
ing had passed I felt that there was a stronger bond
of union between our two Alma Maters. While
I had many feelings of regret that the doctor was
not to again preside over Rose, I was glad to be
able to say to my hosts that I was sure that their
Institute would be greatly benefited by his leader-
ship, and that, as at Rose, he would be loved and
respected by students, alumni and faculty."
Everyone read with intense interest and pleas-
ure the announcement, as it appeared in the Gazette,
of the marriage of W. M. Blinks, '94, to a very
popular young lady of Michigan City, who is now
traveling in Europe. We would take pleasure in
repeating the above announcement if it were the
truth, but we are sorry to say that it is not. THE
TECHNIC sympathizes with its ex-editor-in-chief
and hopes that the above correction will place
him on the proper level again. Mr. Blinks spent
the summer at home in enjoying the lake breezes
and a rest from his college duties. It is a pleas-
ure to expect a visit from him soon.
Mr. Theo. L. Condron, '90, an abstract of whose
article appears in this issue,, is with the Pittsburg
Testing Laboratory Co., Ltd., with office at 1628
The Monadnoch, Chicago. He has been engaged
recently in inspecting the cause of failure of a
standpipe at Peoria, Ill., a report of which is to be
found in the Engineering News of October 4th.
We are glad to have M. C. Andrews, '94, with
us again this year, even if he is one of the faculty.
He is assistant to Prof. Howe and is taking sonic
postgraduate work in civil engineering. He seems
lost not to have anyone to "growl" with him.
Claude Ott, '92, was in the city last week calling
on friends. He is nominee for surveyor of Rock-
ville, Ind.
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W. M. Anderson, '94, scion son habitude, returned
to Rose at the beginning of fall term, but it was
only for a visit to his many friends this time. He
has aecepted a position in the mechanical depart-
ment of the L. & N. R. R., at Louisville.
A. V. H. Mory, '94, is in Waltham, Mass., where
he has been helping put in a gas plant the past
summer. It is needless to say that he has made
a comparison of the Waltham track against that
of Independence or of Terre Haute.
S. S. Wales, '91, has resigned his position as as-
sistant electrician of Homestead Steel Works, and
accepted that of chief electrician and superintend-
ent of electrical department of the Ohio Steel Co.,
at Youngstown, Ohio.
E. S. Johonnott, '93, held a position in the U. S.
patent office for a few weeks last summer. After
leaving there he went to Drury Co]lege, Spring-
field, Mo., where he now fills the chair as professor
of mathematics.
Owing to the sickness and death of his father,
F. F. Hildreth, '94, has been confined at his home
at Bridgehampton, N. Y., since leaving Rose. He
probably will enter the services of the Boston Bridge
Works.
C. B. Kidder, '88, who has been manager of Kid-
der's cooper shop in this city, went to Springfield,
Mass., recently, where he has accepted a position
with the Overman Wheel Co.
Buckner Speed, '94, is one of the fortunate mem-
bers of his class, in that he has a job. He is as-
sistant in charge of a station of the Louisville Elec-
tric Light Co., Louisville, Ky.
S. B. Tinsley, '92, has resigned his position with
the U. S. Coast and Geodetic Survey, and is now
professor of mathematics in the Louisville Manual
High School.
THE TECHNIC takes pleasure in announcing the
engagement of a former member of the staff; A.
M. Hood, '93, to Miss Alice B. Johnson, of Wash-
ington, D. C.
H. B. Sperry, '92, is at present at 4 Welton st.,
St. Albans, Vt.
S. S. Raymond, '90, has severed his connection
with the Anaconda Mining Co., and is now with
the Thompson Falls Land and Lumber Co., Butte,
Mont.
Mason Galloway, '90, has visited Rose sine
school opened. He was on his way to California,
where he intends to spend a six weeks' vacation.
Friends and classmates of R. E. Huthsteiner,
'93, will be pleased to hear that he was married
September 18th to Miss Duenweg, in this city.
R. L. McCormick, '91, did some wofk in locat-
ing a railroad near his home before returning to
resume his duties at the beginning of school.
C. E. Mendenhall, '94, has the position of assist-
ant in physics to Prof. Geo. F. Barker in the Uni-
versity of Pennsylvania, Philadelphia.
Elmer Brown, '94, is at present in this city. He
spent a few weeks of last summer in a chemical
laboratory at Indianapolis.
H. M. Stanton, '94, is at his home in Indianapo-
lis. He has entered into partnership with his
father in the law business.
Win. H. Boehm, '91, was married, Sept. 20th,
at Memphis, Tenn., to Miss Addie E. Thurston,
of that place.
David McCulloch, '94, is in Chicago, drafting
and designing for the Deering Harvestering Com-
pany.
G. R. Putnam, '90, has recently received a pro-
motion in United States Coast and Geodetic Sur-
vey.
Arthur Rice, '93, is at present in New York City.
His address is care of F. Rose & Co., Box 3076.
H. J. Kilbourne, '94, is still in Terre Haute. He
says that he is helping his father.
E. D. Frohman, '94, has gone into partnership
with his brother in Cincinnati.
J. C. C. Holding, '94, is with the General Elec-
tric Co., Cleveland, Ohio.
W. A. Layman, '92, spent his summer vacation
at his home in this city.
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A RUNNI\G TRACK.
There has been some talk this year about the ad-
visability of making a mile cinder track on the
campus. Hitherto the track used by the athletes
has been the one at the fair grounds, but it seems
desirous to build, a track that is closer to school.
Finding an athlete is one thing and giving him
the proper place to train is another. The two
should go hand in hand if justice is to be done to
the athlete and the school or college which he rep-
resents. When in training it is necessary to go
through a regular course of exercise, and to do
this it becomes necessary to have a proper place
so that little inclemencies in the weather do not
interfere with one's work. For these reasons it
seems best to construct the track of cinders, for
they are easily procured, they dry up almost im-
mediately after a rain, and no dust arises from
the track to interfere in one's work. Almost all
colleges that make any pretense whatever towards
athletics have a running track upon which their
athletes can train, and it seems strange that Rose,
who has carried off the honors in field sports for
five successive years, has as yet never built one.
As it now stands, we have no place to train for
the 220 and 440 yard dashes, the mile walk and
run and the 120 yard hurdle. All these events
have had to be practiced at the fair grounds, and
it causes a great deal of inconvenience and loss of
time in going to and from the fair grounds. These
events have been practiced somewhat on the cam-
pus, but in doing so, one held himself liable to
sprain his ankle at any moment on account of the
irregularities of the ground. It would be too bad
if some athlete should sprain his ankle just at the
last moment and have to retire from the field on
account of an accident which should not have
happened. Then, too, complaint was made
against us last spring at the fair grounds for shoot-
ing a pistol and frightening the horses. If we
had a I mile track on the campus all would be
complete in reference to holding a field day, for
we would have the proper place for each event,
and thus we would do away with the expense of
having our apparatus carried out to the fair
grounds and back. And it must be remembered
that seven out of the fourteen events in the West-
ern Inter-collegiate field day held here the second
Saturday of May, '95, will be running events, and
the importance of practicing the runs is very evi-
dent. This will be the first time that Rose has
had a full representation in the Western Inter-
collegiate field day, and it is our utmost desire that
Rose should snatch away the laurels from U. of I.,
the present champions, and thus secure them for
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her own honor. The splendid showing that
Rose has made in sending only three or four rep-
resentatives ought to renew our interest and urge
us onward to the time when she will have a full
representation in the field. If the track was prop-
erly banked it could also be used by the bicyclists
in their training. From The Wheel I have re-
ceived some information in regard to the con-
struction of a track. Having decided upon the
length and width of the track the next point in view
would be the shape. The most general shape, and
no doubt the best for a small track, is to have two
parallel straights with curved ends. We could
easily have this style of track, if the present drive
way were used for one and the other straight to
run opposite along the fence. Using the present
driveway for one straight would lessen the expense,
as this would furnish about 120 yards out of the
required 440 yards. It seems that the width of
the present driveway would be sufficient for the
track, for it is not necessary that five or six men
run abreast. The question of banking is an im-
portant one, and it must be steep enough to obvi-
ate the possibility of the wheel slipping. It must
be steep enough to give the rider a feeling of per-
fect security, and still it must not be unnecessarily
steep for this would be a detriment. If the width
of the present driveway is to be used, I should say
that the banking on the curve should be two and a
half feet. In running up, the full amount of bank-
ing should not be attained until after passing a lit-
tle distance around the curve. This makes the ap-
proach tthe curve easier and the level straight a
little longer. The run down should not begin until
the end of the curve has been reached. It is evi-
dent that a steeper slope can and should be given
to the run down than the run up. The slope of
the running up should be about one in twenty
and the slope in running down one-in fifteen. A
little slope should be given the two straights so
that the water will drain off quickly. It would
be well if all the students should think over the
matter and be prepared to express their opinions
concerning it at the proper time.
WALTER L. DECKER.
THE POLY Y. M. C. A. GYMNASIUM CLASS.
A Polytechnic class has been organized again
this fall at the city Y. M. C. A. gymnasium. Con-
siderable interest has been manifested in the idea
of regular physical training all through the win-
ter for those upon whom Rose expects to rely for
continued supremacy in athletics next spring.
This is certainly a more logical idea than to de-
pend entirely upon a few weeks of "practice,"
miscalled training, after the weather becomes warm
enough for outdoor work in the spring. The force
of such an argument is increased by the examples
among athletes. Not so much in the specialists
who have one hobby, one event in which they ex-
cel and nothing else, as in the more all round
men, who can be depended upon for almost any-
thing in the athletic line, and show up near the
top in several events. Think over a few of such
men and see if they are not the ones who keep in
real training the year round.
Then there is another point of value in such a
gymnasium class of far more importance than
any gain to the athletic strength of the Institute.
It is the individual benefit to be derived by its
members. Certain it is that to the average stu-
dent a couple of hours spent in systematic gym-
nasium work once or twice a week is a clear gain
considered siwply from a mental standpoint. It
will often fit him better for a "quiz" than twice
that time spent in ")lugging." It would be a
highly desirable circumstance if every student
had the facilities and opportunity for even a small
amount of daily practice in modern body build-
ing, health promoting, gymnasium work. Such
a feature is not beyond the possibilities in the
near future of the Institute. When it is accom-
plished the time honored clause in the catalogue
regarding "the physical welfare of the young
men" might be put in italics.
The class meets every Wednesday evening at 8
o'clock, and its members cordially invite any one
to visit it, and if he sees fit, to join the class. The
social element is a strong one in making such
work interesting, and the more the merrier.
0. E. MCMEANS.
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THE Indiana intercollegiate football schedule
for this year is as follows:
October 12—R. P. I. at I. U.
October 13—I. U. at DePauw; Purdue at Butler.
October 20—Wabash at DePauw; Butler at R.
P.1.
October 27—Wabash at I. U.; R. P. I. at Pur-
due.
November 3—Butler at I. U.; Wabash at R. P. I.
November 10—Purdue at Wabash; DePauw at
Butler.
November 17—R. P. I. at DePauw.
November 24—Purdue at I. U.; Wabash at But-
ler.
We would say, however, in reference to the above
that on the advice of the faculty, the Board of Di-
rectors Of the A. A. decided that no regular sched-
uled football games would be played this year,
because of the lack of time necessary for team
practice, and for this reason the other .colleges
were notified that all games with R. P. I. were off.
The football team will probably play two outside
games during the season, one of which has already
been arranged for, with the Louisville A. A., to
occur on Thanksgiving. The other game will
probably be with one of the Indiana colleges.
FOOT BALL.
SCHEDULE. 6
October 6th, first game—'95 vs. '96; umpire,
Mead; referee, '98 Captain. Second game —'97 vs.
•'98; umpire, Troxler; referee, Ridgley.
October 20th, first game—'95 vs. '97; umpire,
Ridgely; referee, '98 Captain. Second game—'96
vs. '98; umpire, Troxler; referee, Mead.
October 27th, first game—'95 vs. '98; umpire,
Ridgely; referee, Mead. Second game, '96 vs. '97;
umpire, Troxler; referee, '98 Captain.
In accordance with the above schedule, the first
two games were played on Saturday, the 6th. The
Junior-Senior game began at two o'clock, and
though the afternoon was unpleasantly warm for
football, the two teams played hard from the be-
ginning. In the first half the ball went to the
Seniors, who, by a succession of center plays, stea-
dily pushed their opponents down toward the 25
TECHNIC.
yard line, when a good kick by O'Brien, for '96,
sent the ball back to the center of the field. Here
the two lines wavered back and forth until the
end of the first half, neither side making any ma-
terial gain. Burtis, who was unwell when he
came out, was obliged to leave the game at this
stage and Crockwell was substituted.
The second half opened with the ball in the
possession of the Juniors. They had gained nearly
to the 35 yard line, when a foul tackle of McTag-
gart by W. J. Klinger caused the umpire to award
the Seniors 25 yards. Two good end plays by
Brown and McTaggart carried them to the 20 yard
line. Then the Juniors again got possession of the
ball, and by a lucky punt and some good, steady
playing, they regained all of their lost ground.
At this juncture McDorgh was hurt and had to
leave the field, O'Brien -taking his place in the line
and Grey going in.as full-back. By a series of
center plays they forced the 95's to the 25 yard line,
when Grey broke through between left-guard and
tackle and succeeded in reaching the 5 yard line
before he was downed. A few moments later they
crossed the goal line, Decker securing the touch-
down. Ridgley kicked goal.
The ball had scarcely been put in play again
when time was called, and the Juniors were the
winners. Score 6 to 0.
As soon as a change of uniforms between some
of the players could be effected the second game of
the afternoon, between the Sophomores and Fresh-
men, was begun. The Freshmen won the toss,
taking the ball. A touch-down was secured by
'98 in five minutes.
After the second kick-off the Sophomores began
bucking the center and having found a weak spot,
they followed up their advantage and had forced
the Freshmen back to the 20-yard line, when, by
a misunderstanding of signals, the backs failed to
get the ball and it rolled away on the ground.
Budinot, '98, picked it up and started for the goal
and all efforts to catch him were unavailing. He
secured the second touch-down for '98, but, they
failed to kick goal in either case.
Time was called immediately after the third
kick-off.
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The Sophomores got the first kick-off in the
second half, and by center plays and a long run
around the end by Martin they got their first
touch-down. Just after the second kick-off the
ball was lost in a scrimmage. Likert, '98, picked
it up and started for goal and had gotten some.
little distance away when he was tackled by Mar-
tin, but as he went down the ball rolled out of his
hands. Spafford, '98, picked it up and continued
on toward the goal, and as no one was close to him,
he made his touch-down without difficulty. In
this case the '98's succeeded in kicking goal. After
this the Sophomores made two more touch-downs,
but failed to kick goal in either case, the Freshmen
winning the game by a score of 14 to 12.
OUTSIDE GAMES.
Harvard, 22; Dartmouth, 0.
Yale, 42; Trinity, 0.
Princeton, 40; Lafayette, 0.
Andover, 34; Exeter A. A., 0.
Lehigh, 24; Rutgers, 0.
Orange A. C., 6; Stevens, 6.
Amherst, 28; Worcester Tech, 0.
Purdue, 30; Butler, 0.
DePauw, 20; I. U., 10.
FIELD DAY.
The custom of holding a fall Field Day, which
was allowed to fall into disuse last year, was re-
newed this year with fairly satisfactory results.
The primary object of this field day is to ascertain
what the Freshman class possesses in the way of
athletic material, but from this standpoint the
affair of last Saturday was not an entire success,
there being but one representative for '98 in the
field. The most noticeable feature in connection
with the whole thing was the large number of
entries made and the few who participated in the
events.
The contestants were at a great disadvantage, on
account of the weather, it being entirely too cool
for comfort and in addition a strong wind was
blowing. A number of the events upon the entry
list were omitted, from a lack of a sufficient num-
ber of contestants.
The events, as they occurred, with records, are
appended:.
FIRST EVENT—FIFTY YARDS DASH.
Decker, '96 
 First
Ridgely, '96 
 Second
McTaggart, '95 
 Third
Time, 5t seconds.
SECOND EVENT—ONE HUNDRED YARDS DASH.
Decker, '96 
 First
McTaggart, '95 Second
Ridgely, '96 
 Third
Time, 11rt seconds.
THIRD EVENT—STANDING HIGH JUMP.
Liggett, '96 
 4 feet 4 inches
Crowe, '95 
 4 feet
FOURTH EVENT—HALF MILE RUN.
Hellvv-eg, '97 
 First
Chandler, '97 
 Second
Shaver, '97 
 Third
Time, 2 minutes, 35 seconds.
FIFTII EVENT—STANDING BROAD JUMP.
Liggett, '96
Crowe, '95
Ingle, '97
 9 feet, 6 inches
9 feet, 4 inches
 8 feet, 9 inches
SIXTII EVENT—POLE VAULT.
Crowe, '95
Ridgely, '96
McMeans, '96
Liggett, '96
Hellweg, '97
 9 feet, 5 inches
 9 feet, 3 inches
9 feet
SEVENTH EVENT—HIGH KICK.
 7 feet, 9 inches
 7 feet, 6 inches
EIGHTII EVENT—MILE RUN.
Chandler, '97. -
Kidder, '98.
Dead heat. Time, 5 minutes, 53i seconds.
H. A. Lozier & Co., manufacturers of the
Cleveland wheel, will send their team of twelve
men to Terre Haute on the 18th, to go after the
world's records upon the track already made fa-
mous by Nancy Hanks.and Robert J.
Messrs.', D. Cabanne and A. I. Brown are the
gentlemen who will endeavor to smash the rec-
ords. They are accompanied by their trainers
and three tandem crews to pace.
The Klingers, '96, are very much elated at the
prospect of seeing the records lowered, and we all
join them in wishing the Cleveland team every
success in their trial against time.
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W. J. KLINGER, '96, BREAKS THE WORLD'S
RECORD.
W. J. Klinger, '96, was at Decatur, Ill., on Sat-
urday, October 13th, where he entered two Class
A races, the one-fourth mile open and the half
mile. In the. former he astounded every one by
making the one-fourth mile in 29*. He held this
honor for half an hour when A. I. Brown, of
Cleveland, again smashed the record, making the
one-fourth mile for Class B in 281. Mr. Klinger,
however, still holds the world's record for one-
fourth mile, Class A. There were over thirty
wheelmen in attendance.
SOPHOMORE—FRESHMAN BASE BALL
GAME.
The regular annual base ball game between
Sophomores and Freshmen, which, according to
custom occurs upon the first. Saturday after the
opening of school, failed to come off at that time
this year, owing to the non-appearance of the
Freshman team upon the field.
There was quite a crowd on hand and the dis-
appointment was very evident, especially among
the Juniors and Seniors, who had turned out in
the hopes of seeing something even more exciting
than a ball game.
After waiting until it was evident the Freshmen
did not intend to be on hand, a team was picked
from the upper classmen present, and several in-
nings were played before the rain interfered with
the game. The playing was loose and at no time
exciting, owing no doubt to the fact that none of
the players were in practice. No record of the
game was kept, but the score was known to be
favorable to the Sophomores.
During the week following, the Freshmen, at
the suggestion of the Juniors, reconsidered the
matter of a ball game, the result being the posting
of a challenge to the Sophomores, Friday after-
noon, in which the latter were informed that
"pipes would be considered the proper thing."
The entire school was on hand to see what the re-
sult would be.
It was a little late when the game was called,
and it would have been better if there had been
an agreement beforehand to make it less than the
usual nine innings, as more time was occupied in
playing it than was intended. The unusual in-
terest displayed in the game was hardly warranted
by the standard of the playing, as errors were
• more than numerous, though at times things were
quite exciting. Knapp pitched a good game for
the'97's and Spafford did excellent work on short
for the Freshmen. The outfield work of Chandler
and Ingle of '97 and Likert of '98, was good.
The features of the game were long hits by Knapp
and Likert. Troxler, '95, risked his life to the
extent of acting as umpire, which office he filled
like an old hand. The score was 20 to 15 in
favor of the '97's. Immediately upon the close of
the game the Sophomores collected in a body and
gave their class yell. At this juncture the Fresh-
men, who were likewise collected, only a short
distance away, produced their pipes and the
Sophs made a rush for them and a general
mix ensued.' It would be difficult to give an ac-
curate description of just what occurred during
the next five minutes. Sophomores and Fresh-
men were piled together in indiscriminate heaps
all over the ground, the man with the pipe being
usually at the bottom. At the end of a few min-
utes, when things had cleared up somewhat, hats
and caps were seen to be strewn around in every
direction, but not a pipe was visible, the Sopho-
mores claiming that they had captured them all,
but in a moment or so another display by the
Freshmen of these articles of contention was the
signal for another "scrap," the result being the
same as before. The scene of action was shifted
from one point to another, but the battle contin-
ued almost without cessation for over an hour, the
Freshmen's supply of pipes being seemingly in-
exhaustible, the secret source of which supply was
discovered after a time to be the Juniors.
When finally both classes drew off; the majority
were pretty thoroughly exhausted, but all were
supplied with trophies in the way of bruises, torn
clothing, etc., not to mention pipes.
The enjoyment of the spectators, including some
of the Profs., was indescribable, and the keenness
of interest evinced by the young ladies was very
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refreshing—to those not engaged in the scrim-
mage.
Chandler and Warnsley are mourning the loss
of their shirts, with which they parted under pro-
test. It was not hard to account for the dignity
of carriage and disinclination to engage in any
kind of violent exercise which was noticed among
Sophomores and Freshmen for several days after-
ward.
Rose had the election of the president and sec-
retary of the Western Athletic Association.
Messrs. A. L. Robinson, '95, and Wm. E. Burke,
'96; were nominated for president, and Messrs. H.
H. Meadows, '96, and 0. E. McMeans, '96, for sec-
retary. The election was held on October 13th,
and resulted in the choice of Burke for president
and Meadows for secretary.
NIAGARA POWER.
Niagara has never failed to impress the tourist
with its magnificence. But since so much has
been heard of harnessing its great forces, even the
most casual observer is thrilled with awe when
contemp!ating the extent of its future usefulness.
Standing on the new suspension bridge near
the Canadian side, one can see the falls and hear
the distant roaring of the mighty waters pouring
over the precipice to the river 125 feet below,
thence to sweep onward through a channel 1100
feet wide and 142 feet deep. Imagination swiftly
carries one to the foot of Niagara and the memories
of the dashing spray, the trembling rocks, the
swirl and rush of the water soon crowd all other
thoughts from mind. The footfall of a passing
pedestrian, the trampling of horses' hoofs, the vi-
bration of the bridge, awaken one from dreaming
of the untamed grandure of nature to the realiza-
tion of the busy life and the great engineering
problems of the present.
On the American side toward the east can be
seen the mouth of a tunnel about 20 feet in diam-
eter from which water is seen rushing and form-
ing quite a falls in itself. This is the outlet of the
great tunnel which. was finished in January, 1894,
and cOmpleted the great engineering scheme for
using Niagara power.
Mills have been operated on a small scale by
means of a long canal carrying the water to the
gorge below the falls. But of course the power ob-
tained in this manner was infinitesimal as com-
pared with the force which was available.
For many years engineers have been hoping
and planning to utilize a far greater portion of
this power, but no definite move was made to-
wards the accomplishment of this desideratum
until 1886. In that year the Niagara Falls Power
Comp'any was incorporated, and acting on the
plans devised by the late Thomas Evershed began
work in 1887. On January 25th, 1894, the first
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of the many turbines of the system was brought
into use. The tunnel, which is about 7,000 feet
long and 200 feet underneath the rapids, is cut
through rock, and carries the water after leaving
the turbines to the outlet below the falls as already
described, thus being capable of carrying away
a volume of water sufficient for developing 20,-
000 horse power. It is lined with courses of brick,
sheathed inside at the mouth with steel plates and
cost $3,000. An inlet canal 1,200 feet long carries
the water from Niagara river to the penstocks
down Which it falls 160 feet to the largest turbines
ever made; each capable of developing 5,000 horse
power. When the power is conveyed from the
turbines by means of hollow steel shafts to the
dynamos, alternating currents are developed with
a potential of from 2,000 to 2,400 volts each. By
means of accessory apparatus the current may be
increased, diminished or made continuous. When
increase of power is wanted to some extent, the
company can not only fully develop the capacity
of the present tunnel by constructing additional
wheel pits but it has also the privilege of cutting
out another tunnel on the American side and
moreover owns the franchise for similar work
under Victoria Park on the Canadian side. The
latter is expected to develop 200,000 horse power
and work must be begun within two years under
forfeiture of the charter. The power house is sit-
uated on the inlet canal about. one mile up the
Niagara river from the Falls. When fully com-
pleted it will contain ten dynamos generating 50,-
000 horse power. Besides furnishing Niagara Falls
manufacturers with all power desired it has been
shown by experiment that Buffalo also can be
benefited by the cheap power, the loss in carry-
ing amounting to only 5 or 10 per cent. at the
most. It is so cheap that no other power can
compete with it. In a well managed plant, one
horse power generated by steam costs for a work-
ing day of 10 hours, 30 to 35 dollars a year.
When only a small amount of power is required
the expense per horse power of course would be
much more. Niagara furnishes power for a day
of 24 hours at an average of $15 a year and at
much lower rates under large contracts. One coin-
pany has contracted for 6,000 horse power at an
average of $8.
It is of course predicted that the vicinity of Ni-
agara will become the manufacturing center of our
country. The power is practically inexhaustable
since the area of the water surface above the falls
is about 290,000 square miles and if necessary
new tunnels will doubtless be constructed to meet
the demands of the manufacturers.
Buffalo is looking forward to a brilliant future,
and well she may. Being a railroad center and
the principal eastern port for the vessels of the
lakes, it will have the advantage of possessing ex-
cellent traffic facilities with which to meet the
boom in manufacturing.
it is stated that Buffalo has over 20 miles of
available lake, river and canal frontage, 50 or more
fixed and floating wheat elevators, and an im-
mense quantity of trestle work for coal delivery.
With these facilities. for shipping, the wheat of
the northwest is unloaded from the vessels and
replaced with return cargoes of coal. It is possi-
ble for a fleet to discharge 2,000,000 bushels of
grain and be reloaded with coal in twenty-four
hours.
It is not uninteresting to watch the loading and
unloading of the vessels. On one side perhaps a
" whaleback" can be seen unloading grain by
means of a long "conveyor" extending from the
grain elevator to the hold of the vessel. On the
other side may be seen an Erie canal boat loading
with other grain for the east. In this case, the
grain is run from the elevator to the hold of the
boat by means of a long tubular chute, which is
so arranged that it may have lateral or vertical
motion, thus enabling it to be shifted from one
part of the boat to the other.
The " whaleback," say, will be found later under
the trestles reloading with coal. Cars loaded with
the coal are run up to the highest point of the
trestle, then allowed to descend a gradual incline,
dropping the coal into the different chutes under
the tracks. From these it is run into the holds
of the ships when desired.
When coal is being received from the canal
boats they are brought up to the docks along
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which are many steam derricks. Two large buck-
ets are in continual use at each boat. A gang of
men in the hold fill up a bucket and while this
one is hoisted, carried to the cars on a side track
near by and returned, the other is being filled.
They then exchange places. In this manner the
boats are emptied in a very short time.
One can easily see that the traffic over the
waterways via Buffalo is considerable and yet the
railroads have the lion's share of the freighting.
Undoubtedly many uses will be found for the
cheap power. For instance there is some talk of
having the Erie canal boats towed by electric mo-
tors. Indeed we can assuredly expect rapid and
interesting developments in the vicinity of Niag-
ara, and since the return tide of emigration has
set in from the West it may not be many years
before we see another "wonder city "—perhaps
rivalling Chicago.
H. J. MCDARGH.
THE FACULTIES' SUMMER VACATION.
Prof. Ames made a short visit to Wyandott cave.
Prof. Wickersham spent the summer at home,
playing chess.
Dr. Mees spent part of the summer at Brook-
lyn, attending in August the sessions of the Ameri-
can Association for the Advancement of Science
and the Ameican . Association for the Advance-
ment of Engineering Education.
Prof. Noyes also spent a short time at Brooklyn.
with the scientific societies; he read a paper be-
fore the A. A. A. S. on "Camphoric Acid." He
spent most of the summer, however, with his
family at Delavan, Wis., where they have a cot-
tage.
Prof. Howe was at his old home in Northfield,
V t.
Prof. Gray remained in Terre Haute, working
on his book.
Prof. Brown and family were at East Crib Island,
near New Haven, Conn.
Prof. Hathaway tried rusticating in Michigan.
He says he conquered a rattlesnake "about—well
about—so long."
Dr. Ballard returned to his home in Maryland.
Mr. and Mrs. Place were at their home, in Cen-
tral New York.
Mr. McCormick was in southern Indiana doing
some railroad engineering.
Mr. Peddle summered at Silver Lake, N. Y.
Mr. Smith and family spent a few weeks at Lake
Ma xinkuckee.
Mrs. Burton made a six weeks' visit in New
Jersey.
Miss Smith was at Red Sulphur Springs, West
Virginia.
OFFICIAL DIRECTORY.
The officers of the three higher classes are the
same this year as last, with the exception of the
Sophomore class. The business of this class is
either very dull, or they have developed one phe-
nominal business man. Following are the offi-
cers of the various classes and organizations:
Seniors.--Arthur L. Robinson, president; Ed-
win R. Burtis, secretary and treasurer.
Juniors.—Harry Coope, president; George E.
Wells, vice-president; James Farrington, secretary
and treasurer.
Sophomores.—J. David Ingle, president; J. D.
Ingle, vice-president; J. David Ingle, secretary; J.
D. Ingle, treasurer.
Freshmen.--W. A. Krebs, president; S. S. Rob-
erts, vice-president; R. W. Scott, secretary; C.
Pirtle, treasurer.
Athletic Association.—Arthur L. Robinson '95,
president; Charles H. Fry, Jr., '97, secretary;
Orange E. McMeans, '96, treasurer; Francis H. Mil-
ler, '95; William E. Burke, '96; John Helweg, '97;
Lickert, '98, and Spafford, '98, directors.
Orchestra.—H. H. Meadows, '96, president; Fred
G. Hunt '96, secretary and treasurer; Gustav Wil-
lins, '97, propertyman.
INSTRUCTOR IN LANGUAGES.
Mr. R. R. C. Simon, our new librarian, comes
to us from Oberlin College, where he taught French
and German. Previous to his work there he was
at the Newbury Library at Chicago, and there be-
came thoroughly familiar with the methods of
Mr. Poole, Chicago's eminent librarian.
He graduated from the Gymnasium at Dressau,
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Anhalb Saxony, and since then has been travel-
ing extensively, making several tours of the world
and spending some time on the islands of the At-
lantic and Pacific, among them Australia, the Sa-
moan and Hawaiian islands.
His father is president of the United College at
Bradford, England; and from him he probably in-
herits his excellent qualities as a teacher; his
classes in German like his practical methods, and
his quick appreciation of the difficulties which
they encounter in the work.
We hope the students will cultivate the ac-
quaintance of Mr. Simon, who is very pleasant,
of a social turn, and could tell many an interest-
ing and fascinating story.
THEATRICAL CHAT.
A glance over the bookings at Naylor's Opera
House reveals the fact that this season will be a
lively one; some of the biggest and best attrac-
tions are on the books, embracing all the big cards
and novelties.
We have had several very fine performances
already and the list below includes those attrac-
tions booked for the next thirty days. On Sat-
urday evening, October 20th, that funny little
man, Barney Ferguson, and the New York Four-
teenth Street Theater Comedy Company, will be
seen in the brand_new "Duffy's Blunders." This
will be followed on Tuesday evening, October 23d,
by Pauline Hall and her big opera company in Ed-
ward Paulton's latest opera "Dorcas." That which
will prove to be a genuine theatrical event will be
the appearance of Julia Marlowe in The Love
Chase," on Wednesday evening, October 24th.
Palmer Cox's "Brownies" will hold the boards on
Friday and Saturday evenings, Octobers 26th and
27th. Eddie Collier in "A Back Number," "Blue
Jeans," "The Country Circus," the Warde-James
Co. and Nat Goodwin will all be seen shortly.
Barton, ex-'95, was with us last month; he is
still at Ann Arbor.
The little back roll-over in the pole vault was
new to the Freshmen.
The Sophomores put four hours in the chemi-
cal laboratory this year.
Quite a delegation of Coates College young
ladies attended the fall field day.
A new cistern for the return water from the
steam heaters has been put in lately.
Prof. in Mechanics (giving practical illustration
of the action of force, to Sophomore):
Camp objected seriously to beiug used as rect-
angular co-ordinates during the pipe rush.
A Freshman says that "Wooden" Smith pre-
sides over the blouse, but Ms presides overall.
Prof. Hathaway says some "writers on finding
the value of 4— are talking through their ears."
The Seniors are woudering what was the signal
for McDargh to get hurt in the '95 vs. '96 foot ball
game.
The Juniors put in all their spare time in writing
letters since their new letter head has been re-
ceived.
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Light will be with us after Christmas.
The thesis work of Frohman, '94, on molybdic
oxides, appeared in the American Chemical Journal
for July.
Barry O'Brien, who was with '94 two years ago,
has returned this year, and is a "foot ball mem-
ber" of '96.
Master Roger Newbold confidently assures us
that the pacing record will soon be down to "1
min. 99 see."
The old periodical room in the library has been
converted into a recitation room for the Sopho-
more German.
Bertrand is coaching the Rockford High School
team under the name of an ex-Cornell and R. P. I.
football player.
Thomas' German Grammar is Prof. Wicker-
sham's new treat to the Sophomores. It is pub-
lished in sheet form.
Problems in limits to be solved.—By Prof. Hath-
away: Find the limit to the number of pockets
into which a lost pencil may stray.
It takes a good man to call the Freshman signals,
especially when he counts to one hundred and
then has to say the alphabet backwards.
The new bicycle .shed is by no means a disa-
greeable looking addition to the Poly, and it will
b3 greatly appreciated by our wheelmen.
0. E. Becker, ex-'95, is now at Ohio State Uni-
versity, taking a special course in electricity. He
reports that he likes the work very much.
Darst, '95, made a short visit to Pittsburg before
school opened in order to see some of the large
manufacturing establishments of that place.
A Hempel calorimeter, for measuring the heat-
ing power of coals, and a new chemical balance
have been added to the laboratory apparatus.
The civils of '95 and '96 spent one day this
term in sounding the Wabash, determining the
velocity of the current, etc., at Fort Harrison.
M. R. Lash, once in the class of '94, was in the
city a few days ago. He is a member of the In-
dianapolis Domestic and Medical Electric Co.
Gray says he will not play foot ball this year,
but all we will have to do is to let him watch the
game awhile and he will take the fever.
Dr. Noyes, President of the Indiana Academy
of Science, went to Greencastle to preside over the
meeting held there on Saturday, October 13th.
H. W. Bigelow, who was obliged to leave the
class of '93 on account of poor health, has re-
turned to the Poly and entered the class of '95.
By the class of '98: Assuming the given hour,
find the limit of the time thereafter which is al-
lowed Mr. McCormick before you are privileged to
skip him.
Prof. Hathaway has shown a preference for
American works. The Junior calculus, by Os-
borne, and Mechanics, by Ziwat, are both by Amer-
ican authors.
McMeans is teaching a class in mechanical
drawing in the interest of the Y. M. C. A. at their
rooms, on Seventh and Ohio. Several Rose men
are members.
The Sophomore mechanics has been put into
the Freshman year in the place of physics, and
Lodge's Mechanics, formerly used, has been adopted
as a text book.
H. S. Barton, once a member of '95, but now
in the University of Michigan, stopped off a few
days to visit old classmates and friends on his
way back to school.
Mr. A. Kennedy Ashworth, ex-'96, has been
quite ill at his home in Pittsburg for some time
past. His many friends at Rose will be glad to
hear of his convalescence.
Mason, '97, led off the series of annual explo-
sions in the lab. last Thursday, and Master Roger
promptly removed his hydrogen flasks to a remote
corner and refused to have anything more to do
with them.
The photographer who took '97's class picture
the other day excused himself for not getting a
better picture by telling them that their mous-
taches grew so fast that every face was blurred.
The explanation was entirely satisfactory, and the
pictures sell at a premium.
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"Now, if I give you a dollar, it doesn't matter
whether I give it to you in four quarters or all in
one piece, you get the dollar, do you not?" and
the Sophomore was apparently plunged in deep
thought during the balance of the recitation.
He was in the "peanut gallery" at Naylor's, and
a little ashamed of it. A young lady recognized
him and was on the point of speaking when he
exclaimed in agony, "Mine Gott! she wanted to
speak to me and I must turn my head away."
The freshman who made the touch-down be-
hind his own goal, and wanted to play "tackle-
back" in the team, wondered the other day when
he was going to get one of those " whizes." He
found out ten minutes later when the quizz struck
him.
It is not positively known whether the mem-
bers of the '96 football team are somnambulists or
not. Any way they were seen on the campus the
night before they defeated the Seniors enjoying a
lively practice game. Boys beware of the "pro-
fessor."
The Junior class, being somewhat large, trou-
bles Prof. Wickersham greatly with "that mur-
muring undertone," and he has been compelled to
resort to a modification of the ancient method of
putting little boys that talk too much on the plat-
form beside him.
McDargh conveys to us the pleasant news of
the engagement of Mr. E. K. Hood, ex-'96, to
Miss Mary Billings, of Dayton, Ohio. Mr. Hood's
many friends and THE TECHNIC extend their hearti-
est congratulations to him and wish the bride-
elect all happiness.
Sanborn and McDargh are much interested in
the wildly exciting race as to which can first raise
the down on his upper lip to .05-of an inch. San-
born each morning applies his calculus to find the
velocity of growth at the given instant, and then
figures the time necessary to reach the required
length. McDargh wastes no time with mathe-
matics but is applying his chemistry with a vim.
Numerous hair tonics, etc., etc., are used with as-
tonishing effect, and even now he has a stock of
curling fluids which he confidently hopes to be
able to use by next June.
Echoes from the logic class.—Prof.--No term
can be distributed in the conclusion unless distri-
buted in the premises. Now, did we distribute any
negroes in the premises? Indistinct murmuts of
"no, you distributed Cops."
Ayant eu (pronounced a-yawn-tee) is what a
donkey says when he brays, so an authority in
the Junior class tells us. We think the donkey
which was so fortunate in having had his picture.
painted in glowing hues, ought to show his ap-
preciation by teaching '96 the necessary French
nasal tones.
"Shortie," '96, has collected an army of little
friends with the intention of forming a snowball
brigade and ladies' relief corps. The other day
while out recruiting he hailed a little Irish beauty
with, "Hello sweetheart, how are you?" She
motioned him heavenward with her nose, and
cooed, "Go 'long, you nasty little poly dude."
Pierson, '97, met with what might have proved a
serious accident the other day; as he was riding
home in the evening he turned to one side in
passing a buggy and met another wheelman com-
ing at a rapid pace in the opposite direction.
Both were thrown violently, and Pierson became
unconscious; he recovered somewhat in a few mo-
ments and rode home still half dazed. He was
almost unconscious until 3 o'clock the next morn-
ing, and could not remember what had happened.
He is back at school again with a swollen lip and
an accident policy.
Collett park, Terre Haute's summer resort, has
closed and most of the Polys have recovered from
the colds contracted while watching the perform-
ances on its rustic stage. Judging from the usual
attendance, there was an irresistable fascination
for the average Poly in sitting in the cool evening
breeze, hearing the same old chestnuts flung out
to the half frozen but appreciatIve audience, listen-
ing to such vocal gems as "Sweet Kansas Land,"
"You can't lose me, Charlie," etc., with a little
tin can .and bottled music thrown in. Then to
ride home with a charming friend that another
friend has introduced (?) and find that she stops
at the kitchen door of one of our boarding clubs.
Of course this is not from experience.
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The Klingers, as usual, were in it at Springfield,
Ill., and came home with two valuable prizes, a
diamond ring and diamond scarf pin. Ridgely
was right in the push, when the man in front of
him slowed up and both went down.
Some one has begun to fool with red paint
already. Doubtless the artist did not realize. how
nearly he came to reproducing his own likeness
when he painted the donkey on the fence. The
experts on the faculty committee will have no dif-
ficulty in identifying the culprit.
The orchestra has brushed the summer's dust
from its instruments and has begun its pleasant
work in earnest. The Freshman class has fur-
nished four recruits, leaving the orchestra some-
what crippled with the loss of several good '94
men and two from '97. Royse and Kilbourne
still play with us, and Dr. Mees will probably di-
rect.
Prof. Kirchner was married to Miss Craft of
Indianapolis in September last. It was a quiet
wedding at the bride's home, with only a few rel-
atives and friends present, among them Prof. Mc-
Cormick. The wedding march, and, an exquisite
selection during the ceremony were rendered by
an orchestra. We extend to Prof. Kirchner the
hearty congratulations of all his old friends at
Rose.
The glee club, which has been meeting with
Prof. Wickersham, has had but one meeting this
term, and has been somewhat swamped in the
livelier interest taken in the athletic sports. It is,
however, still swimming, and will be regularly
organized at the next meeting. It has resolved
itself into a double quartette, and all the present
members are fairly good sight readers. The object
of the club is not so much amusement for itself
as to learn the parts of our favorite college songs,
hunt up a good collection of new ones, and lead
or teach them to the whole school whenever we
have occasion to sing in a body. Prof. Wicker-
sham suggests that after a few more gems have
been added to our repertoire a meeting in the chapel
be called of all who can and will sing, and an
open rehearsal be held, the main object being to
produce a good chorus for field days, hallow 'eens
and other legal holidays.
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Dr. Mees went to Indianapolis on Friday, Octo-
ber 12, to the meeting of Indiana college presi-
dents, then on Saturday to the meeting of the
Indiana Academy of Science at Greencastle. It is
rumored that he suddenly reappeared, and several
Polys had rather hurried interviews with him late
Saturday night (or, rather, early Sunday morning)
before he again left for Columbus, Ohio. The
students always dislike having Dr. Mees called
away from the Institute, as they miss him very
greatly and his absence causes .no little discom-
fort—he usually leaves a series of quizzes to keep
them busy.
There is a very interesting strike in progress in a
certain north side boarding house. It seems that
the usual daily dessert at this boarding house is
pie in some one of its numerous forms. This
species df after-dinner delicacy finally began to
grow monotonous to the boarders, and there being
no prospect of an immediate change, a general
boycott was decided on, in consequence of which
pie has been given the cold shoulder ever since.
However, no result is apparent thus far, as pie
bobs up serenely as regularly as dinner time comes
around. We hope to be able to inform our read-
ers of the result in our next issue.
A certain Sophomore has a habit of putting in
the greater part of his spare time in sleep. The
other day just after dinner this Soph, whose room
is in the neighborhood of eight blocks from the
Institute, remembered that his services were not
needed until four o'clock and concluded to take
a fifteen minute nap. Some minutes later two
of his classmates in the next room hearing his
regular breathing, wandered into his room, and be-
held our Soph deeply involved in the arms of
Morpheus. The classmates referred to quietly
turned his clock up to ten minutes of four, set the
alarm for five minutes of four, and withdrew to
the closet in the adjoining room. In a few min-
utes the alarm went off with noise enough to
awaken even our somnolent friend, he sprang up,
glanced at his clock, rushed into the room adjoin-
ing, saw the clock there, which had also been
doctored, grabbed his hat and books, jumped on
his wheel and, before the men in the adjoining
room could emerge from the closet, had disap-
peared. He arrived at the Poly at two-thirty.
•• Pray answer me this
What shape is a kiss,
Oh maiden most -charming and fickle ,
"Why, sir," answered she,
"It seemeth to me
That I surely should call it a lip tickle."—Ex.
There has been. some talk of dividing Harvard
College into a number of small colleges, each of
which having its own administrative board. The
late Secretary Bolles, of the Harvard University,
had thought carefully the problem of a single fac-
ulty to deal with a couple of thousand students,
and he came to the conclusion that the time will
come when there must be some reform made so
that relations between the administrative board of
the college and student be closer. He therefore
suggested the division of the college into a number
of colleges.—University Courier.
There has been considerable discussion of late
as to the question of moving the State University
from Bloomington to Indianapolis. The argu-
ments urged in favor of the removal are the in-
creased facilities in the use of the city libraries,
the hospitals, concerts, lectures, etc. The principal
arguments made against the removal seem to be
financial ones.
The new gymnasium and armory at Madison
will be in readiness for use this fall. It is the
finest building of its kind in the west, and but few
Universities in the world can boast of a more com-
plete equipment. The ball ground is also being
raised and graded.—Ex.
Governor Flower, of New York, has signed a bill
making hazing a misdemeanor, punishable by fine
and imprisonment.—Ex.
The "Prep" has vanished from the halls of "Old
Purdue," and apparently no one mourns his de-
parture. The presence of fourteen-year old boys
and girls in a college gives it too much the ap-
pearance of a high school.—Exponent.
The students of Stanford University have es-
tablished a laundry. Several of the students are
employed in it, and the work is done much
cheaper than at an ordinary laundry.—Unit.
Dartmouth will play the C. A. A.'s at Chicago
on Thanksgiving day. Dartmouth is the best
team of the country outside of Yale, Harvard,
Princeton and Pennsylvania.
The following named universities publish daily
papers: Cornell, Brown, Harvard, Leland Stan-
ford, Princeton, and the Universities of Michigan
and Wisconsin.
At Rensselaer the annual Sophomore
-Freshman
cane rush was advertised. About 300 people
witnessed the rush and the gate receipts amounted
to about $20.
Lafayette has bought land for an athletic field
on which a grand stand and a club house will be
erected costing $10,000.— Wabash.
The largest class ever sent out by an American
college was sent out by the University of Michi-
gan this year. It numbered 731.
Harvard had over seventy candidates for posi-
tions on the Freshman football team.
There are about 675 members of the college and
scientific Freshmen classes at Yale.
Jarvis, the phenomenal mile runner, will enter
the U. of P. this fall.
